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57 ABSTRACT 
A generally parallepipedal package comprised of a 
stack of goods sitting on a pallet has four horizontally 
directed sides, vertically oppositely directed top and 
bottom faces, and upper and lower horizontally extend 
ing edges meeting at upper and lower corners. It is 
wrapped by first securing an end of a stretch foil to the 
package adjacent the bottom face, then drawing the foil 
from one of lower corners of one of the sides diagonally 
across the one side to the diagonally opposite upper 
corner of the one side while maintaining the foil taut, 
and then laying the foil on and along the upper edge of 
the adjacent side extending perpendicularly from the 
one side to the opposite upper corner with the foil con 
tacting both the top face and the one side. Subsequently 
the foil is drawn from the opposite upper corner of the 
other side diagonally downward across the side oppo 
site to the one side to the diagonally opposite lower 
corner of the opposite side and then is laid on and along 
the lower edge of the adjacent side extending perpen 
dicularly from the one side to the opposite lower cor 
le. 

5 Claims, 4 Drawing Sheets 
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1. 

SYSTEM FORWRAPPING PALLETIZED GOODS 

FIELD OF THE INVENTION 
The present invention relates to the wrapping of 5 

palletized goods. More particularly this invention con 
cerns a method of and apparatus for packaging pallet 
ized goods. 

BACKGROUND OF THE INVENTION 
Copending patent application Ser. No. 743,046 filed 

Aug. 9, 1991 with reference to copending application 
Ser. No. 712,156 filed Jun. 6, 1991 (now U.S. Pat. No. 
5,163,264) describes a method of packaging a stack of 
articles on a pallet forming a palletized unit comprising 
a top formed by the stack, vertical sides formed by the 
stack, and a bottom adapted to support the unit. The 
pallet has skids along its bottom extending parallel to a 
first pair of the sides and accessible to a fork for lifting 
and moving the unit at a second pair of the sides. Such 20 
a package is wrapped by first wrapping it substantially 
horizontally by winding a foil band in a plurality of 
generally horizontal turns around the sides and then 
wrapping it substantially vertically by winding a foil 
band around the unit in a plurality of generally vertical 
turns from the top to the bottom and along one of the 
pairs of the sides. 
This method, in which the palletized unit is wrapped 

substantially horizontally around all of its vertical sides 
and is wrapped substantially vertically over the head 
and foot or top and bottom of the unit and over at least 
one pair of opposite vertical sides has been found to 
provide surprising advantages over the conventional 
methods described. On the one hand, it ensures a reli 
able connection between the pallet and the stack of 35 
articles and goods while, on the other hand, it ensures 
that lateral or horizontal slip of individual layers of the 
articles will be avoided. 
While this system offers substantial advantages over 

known prior-art arrangements, the package is still capa 
ble of deforming. In particular if dropped on a corner, 
the entire stack can shift laterally and require rewrap 
ping. Furthermore the known procedures use the 
stretch foil lavishly, increasing packaging costs 

OBJECTS OF THE INVENTION 

It is therefore an object of the present invention to 
provide an improved system for wrapping a stack of 
palletized goods. 

45 

Another object is the provision of such an improved 50 
system for wrapping a stack of palletized goods which 
overcomes the above-given disadvantages, that is 
which solidly holds the stack on the pallet and effec 
tively resists lateral stresses. 
A further object is to provide a stretch-wrapping 

system (not a shrink-wrapping one) that uses the stretch 
foil economically. 

SUMMARY OF THE INVENTION 
According to this invention a generally paral 

lepipedal package comprised of a stack of goods sitting 
on a pallet has four horizontally directed sides, verti 
cally oppositely directed top and bottom faces, and 
upper and lower horizontally extending edges meeting 
at upper and lower corners. It is wrapped by first secur 
ing an end of a stretch foil to the package adjacent the 
bottom face, then drawing the foil from one of lower 
corners of one of the sides diagonally across the one 
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2 
side to the diagonally opposite upper corner of the one 
side while maintaining the foil taut, and then laying the 
foil on and along the upper edge of the adjacent side 
extending perpendicularly from the one side to the 
opposite upper corner with the foil contacting both the 
top face and the one side. Subsequently the foil is drawn 
from the opposite upper corner of the other side diago 
nally downward across the side opposite to the one side 
to the diagonally opposite lower corner of the opposite 
side and then is laid on and along the lower edge of the 
adjacent side extending perpendicularly from the one 
side to the opposite lower corner. 
With this system, therefore, the foil strip runs diago 

nally to resist both horizontal and vertical stresses ap 
plied to the package. The process is repeated to form a 
diagonal foil-strip cross on each side of the package. 
Not only does such a method very solidly wrap the 
package, but it does so with a very small amount of the 
foil which is only lapped at the corners and at the mid 
dle of each side. 
According to another feature of the invention the 

package is held stationary during the drawing and lay 
ing steps and the foil is pulled off a supply that is moved 
around the package to lay it on the sides and draw it 
across the edges. Alternately the package is moved 
vertically during the laying steps and a supply of the foil 
is moved horizontally during the laying and drawing 
steps. It is even possible when the foil is laid along edges 
for it to be laid against the respective sides and faces of 
the package. 
When the pallet has skid feet spaced inwardly of two 

of the lower edges and a skid plate projecting past the 
feet at the two lower edges, the foil is laid against the 
plate and against the respective sides when it is laid 
along the lower edges. On the other hand when the 
pallet has skid feet extending at and along two of the 
lower edges and a skid plate from which the skid feet 
project downward, the foil is laid on the plate inward of 
the respective skid feet when it is laid along a lower 
edge. 
The apparatus according to this invention comprises 

a support carrying the package with the sides and edges 
exposed, a ring positionable around the package, a satel 
lite displaceable on the ring about the package, a supply 
of the foil carried on the satellite, and a drive for rela 
tively vertically displacing the package and ring while 
orbiting the satellite o the ring about the package to 
wrap the foil in an "X" on each side of the paral 
lepipedal package in the manner described above. 
The supply according to the invention includes a roll 

of the film centered on a roll axis and a holder carrying 
the roll and pivotal on the satellite about an axis perpen 
dicular to and crossing the roll axis. The drive includes 
means for pivoting the ring between an angled position 
used during drawing of the foil diagonally over the 
package sides and a horizontal position used during 
laying of the foil along the package edges. The support 
has arms between which the ring is pivotal. 
The drive means of the invention can be connected to 

the support for vertically displacing the package in the 
ring while the satellite is orbited about the ring. Alter 
nately it can be connected to the support for horizon 
tally displacing the package in the ring while the satel 
lite is orbited about the ring. 
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BRIEF DESCRIPTION OF THE DRAWING 
The above and other objects, features, and advan 

tages will become more readily apparent from the fol 
lowing, it being understood that any feature described 
with reference to one embodiment of the invention can 
be used where possible with any other embodiment and 
that reference numerals or letters not specifically men 
tioned with reference to one figure but identical to those 
of another refer to structure that is functionally if not 
structurally identical. In the accompanying drawing: 
FIG. 1 is a partly diagrammatic side view illustrating 

the apparatus for carrying out the method of this inven 
tion; 
FIGS. 2 and 3 are small-scale views illustrating pack 

aging methods according to the invention; 
FIG. 4 is a view like FIGS. 2 and 3 showing the 

system of FIG. 1; and 
FIGS. 5 and 6 are diagrammatic side views of further 

apparatuses according to the invention. 
SPECIFICDESCRIPTION 

As seen in FIGS. 1 and 4 a conveyor 1 comprised of 
rollers 2 carries a pallet 4 on which stands a stack 3 of 
boxes. The conveyor 1 normally moves the package 3, 
4 in a direction perpendicular to the plane of the view of 
FIG. 1. 
A Support 5 adjacent the conveyor 1 carries an annu 

lar frame 6 that is vertically displaceable as indicated by 
arrow 7 and that in turn carries a ring 8 that can rotate 
on the frame 6 about a vertical axis A that here passes 
centrally through the package 3, 4. A braked holder 10 
carries a roll 11 of a stretch (not a shrink) film F that is 
wound about an axis 13 and that also can pivot on the 
ring 8 about an axis 12 that perpendicularly traverses 
the axis 13 and that also normally is radial of the axis A. 
Drive wheels 9 can be rotated to orbit the supply 11 
about the package 3, 4. 
A lift device 14 has posts 15 that can project upward 

between the rollers 2 to raise the package 3, 4 off the 
conveyor 1 and press it upward against a vertically 
displaceable holddown plate 6 that is carried on the 
support 5. This lifting of the package 3, 4 leaves its 
lower edges exposed. 
According to the invention as seen in FIGS. 1 and 4 

the package 3, 4 is wrapped by being first lifted to clamp 
it between the holddown plate 16 and the lifters 15. This 
positions the ring 8 around the package. Then the free 
end of the film F is attached to the package 3, 4, for 
instance by stapling it to the pallet 4, and the film F is 
pulled from the lower corner of one side diagonally 
across that side to the opposite upper corner. This is 
done by simultaneously rotating the ring 8 on the frame 
6 while raising the frame 6. 
Then the frame 6 is held stationary while the ring 8 

orbits the supply 11 through another quadrant, laying 
the film on an upper edge 19 of the package 3, 4. 
The frame 6 is then lowered as the ring 8 orbits 

through a third quadrant to lay the film F diagonally 
across the opposite side of the package 3, 4. 
These steps can be repeated again two more times, 

typically by just laying the foil along the next lower 
edge and repeating the cycle, and then can be done in 
the opposite direction to produce a criss-cross wrap as 
shown in FIG. 4. The strip of foil where it runs across 
the upper edges 19 contacts both the top face and the 
respective side of the package 3, 4. Where it runs along 
a botton edge it contacts a skid foot 17 secured to the 
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4. 
plate or panel 18 of the pallet 3 as well as the respective 
side. 
According to the invention an L-section protector 20 

is then applied over the foil F on the lower edge of the 
package to protect the foil F. This is important to pre 
vent friction occurring during shipping from severing 
the foil strip. 

In FIG. 2 the lower stretch of the foil F extends 
somewhat inward of the lower package edge, inward of 
the skids 17 which are placed just at the package edges. 

FIG. 3 shows how when the skid 17 is set inward of 
the outer edge of the pallet plate 18 the foil F is 
wrapped under the plate 18 outboard of the skid 17. 
The system of FIG. 5 has a support frame 6 and ring 

8 that are mounted at a permanent 60 angle to the hori 
zontal. This frame 6 is not vertically displaceable. To 
wrap the foil F in the desired diagonal pattern the lifters 
15 for the package 3, 4 are mounted on a turntable 21 
that can be rotated as indicated by arrow 22 about the 
axis A. 

In the arrangement of FIG. 6 the support 5 is also 
angled, but the lifter 14 comprises a carriage 25 dis 
placeable horizontally as indicated at arrow 24 and 
having a holder 27 provided with arms 28 like a forklift 
and vertically movable as indicated at arrow 26. Thus 
the package 3, 4 can be moved horizontally as the sup 
ply 11 orbits, with or without vertical displacement of 
the frame 6. 

I claim: 
1. An apparatus for wrapping a stretch foil around a 

generally parallepipedal package comprised of a stack 
of goods sitting on a pallet, the package having four 
horizontally directed sides, vertically oppositely di 
rected top and botton faces, and upper and lower hori 
Zontally extending edges meeting at upper and lower 
corners, the apparatus comprising: - 

a support carrying the package with the sides and 
edges exposed; 

a ring positionable around the package; 
a satellite displaceable on the ring about the package; 
a supply of the foil carried on the satellite; 
drive means for relatively vertically displacing the 
package and ring while orbiting the satellite on the 
ring about the package to sequentially 
draw the foil form one of lower corners of one of 

the sides diagonally across the one side to the 
diagonally opposite upper corner of the one side 
while maintaining the foil taut; 

lay the foil on and along the upper edge of the 
adjacent side extending perpendicularly from the 
one side to the opposite upper corner with the 
foil contacting both the top face and the one side; 

draw the foil from the opposite upper corner of the 
other side diagonally downward across the side 
opposite to the one side to the diagonally oppo 
site lower corner of the opposite side; and 

lay the foil on and along the lower edge of the 
adjacent side extending perpendicularly from the 
one side to the opposite lower corner; and 

means for pivoting the ring between an angled posi 
tion used during drawing of the foil diagonally 
over the package sides and a horizontal position 
used during laying of the foil along the package 
edges. 

2. The package-wrapping apparatus defined in claim 
1 wherein the supply includes a roll of the film centered 
on a roll axis and a holder carrying the roll and pivotal 
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on the satellite about an axis perpendicular to and cross- for vertically displacing the package in the ring while 
ing the roll axis. the satellite is orbited about the ring. 

3. The package-wrapping apparatus defined in claim 5. The package-wrapping apparatus defined in claim 
1 wherein the support has arms between which the ring 1 wherein the drive means is connected to the support 
is pivotal. 5 for horizontally displacing the package in the ring while 

4. The package-wrapping apparatus defined in claim the satellite is orbited about the ring. 
1 wherein the drive means is connected to the support 
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